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Abstraci

The Kashowr Valley, o sensitive ecblogical zone within the Indan Himalayvan Region {(IHR) demonds wrgent atenton
regadidiny climate change Home to multiphe avers and glacwrs, the region holds significant geopalitical and econodame
imporianee. This work presents an analvsis of thres mapor climate vanables—precipatation, clowud cover, and lemperanin—
ifi the Kashmr Valley by leveraging the CRU TS0 time series data from 1900 o 2021, therehy sevealing soane key and
concermng trends. Further, thas study sims o predioet the futtice treads of these variables for the nexn B0 years (20206-2100])
uiilizing ARIMA and SARIMA models. The progections show a sigoiflicant increase of approsumately 20°C @ the mean
temperanire, compared 10 2009 levels by the end of the 21st century. The projections also pont 0 & substanfial reduction
in the frequency of winber months experiencmy mean femperaiures below 2.0, pofentially ceasing aliogether by 2048,
which could have devastating condeguences for the regon’s ecosystem. The insights, pathered v thes stady, may serve ag a
presage for the comcerned government and stakeholders and will pave the way for the devdopment of robust and efficien
pland 1o tackle clomate chande in the area. The Dodings also shed hght on the limdintions of the ARIMA saodel, partseularly
its inabatity 1o forecast erratic changes th clomate varobles, thereby emphasizing the need for more sophisticated approgsches

1 caplure the complexities inherent in regional climale systems.
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1. Imtroidmetion

Climale change = 8 pervasive phenomenon, manfesting
as prolenged alterations in diverse climate varabbes, notably
temperatie and precrpitation, within a given regon The
seope of the investigation may encompass o bocalieed
ared of eXteind (o dimensions as vast as 8 conlinent of the
enifrrie globe. Rigirous studwes, dedicated 1o comprebending
chmate clange, typcally mvolve metculous analyses of
fluciuations in varous climaise paramelers, arming 1o gaiine
the magntiude of alierations occarring within the specified
region aver defimed periods. The climate time-series dats can
have trends {long-term chunges o the dala) and seasonalivy
{changes and variations m the data that sccur regulary al
shoet intervals) Accdrate predictons ol estirmaton - of
the impremding alleralions in & region ofe lndispensable for
effective planning and manngement of natral dsasters
such us floods, droughis, amd exireme trmperaiure evenis.
Becognizing the gravity of climaie chanpe. the Unried
Mations Cirganizatzon {UN0) underscores it significance,
calling o a "defining sssue of our tme"™ and the present
era a3 & “delinang moment” [(Maloos Crgamizaton Unated,
2021}, emphasizing the wrgency for immediae global
achons o snalyee, prevenl, and address climate change oi
diverse regions, A HEFT Intergovernmental Panel for Clumune
Change (1PCC) report by UNG highlights the potential
darmages assocated with a 2.0 rise 0 global temperatianes
{(IPCC, MEFTE However, recent fimdings from a special
report an wlobal warming cantson that adverss impacis may

oecur sven with a L5 inerease (IPCC, W32y The [PCC's
2021 yepawr amplifics concerns, brandmg the corrent global
climate seenuri as “code red for homaniy®™ (IPCC, 2031 ).
The dire consequences of climate insciion are expoanded
i the IPCC'S Asseqsment Report-f of the wear 2023,
which underscores the colossal riaks and the mmperative
for unprecedented changes on a global scale. Whikle the
reporl provides unprecedented msghts o the gravity
of the climate emerpency. i also highhghts the entical
need for immediie, substantial, and effwcacrons efforis 10
malyee, milgate, and potentally reverse the climase change
trapeciory (1PCC, 2023)

Dizspate the global scale of efforis © combal clims
chamige, cerfain regons warrant sereased focus due 10
the potental catastrophic  consequences, ansing  froam
milverse elimate effects m these specific aress. A pronse
example i the Kashoure Yallew, strategcally positioned -af
ati elevation of 1600 metees above sea level m the Morth-
Western corner of the Himalayas, with an ares ranging froamn
(25N TI75E) to (34 5N, 73.15E) and peopolitically
dawpled Berween lmidia and Pakidan a4 shown i Fagune 1
The regim’s envirommental, pesgraphical, and econemse
srprificance s substantial The fegaen is conssderad 1o have
a sub-tropical climate, which is sometimes also dassified as
Sub-Mediterranesn due o the runfall daiabaton patiern
[ Meher-Hoinp, 1971 Mild summees asd severe winlers
are condidersd charscterste features of the climate

the segion. Multiple rovers such as Jhelum, Lidder, efe
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